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^•7|S1 $|*fl, I'EH^Aj^G.S. 33 20~200nmf^ EK^iM, 0.05-2 joule/ufsl 

QoWQ-tr ^ A l # f-^-S. ^zl-«ll iHSl-olti.^^- ^71 iHBH.M.5]- < a^ 0 ll 4€- 337}-^ eflo] 
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S. 4tt ^Al^l 2«H1 Sl£ ^•a^-HfllE. 

2: «H*| 3: 3 #312: 

4: «H*|« 5: e||ol^^ 
6: £43 7: 

8: 2A^e|| 9 : 

12: 13: eH*^ 

14: «Va>^ 15: 

16: a.51)ol?jaj ^Aj-igEfl 17: i 3 ^i a ef?l 
19: aitf 20: 
21: ^71 HQ? 22: 

or-c: ^tr , y , a 0 l mI-t-e-^IH". 

d 1 ^ 6 ^' Wl y ^o9 e , l 2 n 2f Bulletin^ all 48€ 9il°)| elM^lH S\Q *Z)#S!\ W 
LumleyS] -fte} a)).S.1- -g--g-^ o^a -gins}, ^3^0] o.el-oi6l^Jl Jf-^cfJ-fr 

^ "l^ #«1 7)1 393272631^1^- zH°)l Afl^sU ^ -frel^-i- i^s) ^o]s ^^sfe « 0 v<a nl^- s-sl »1 
6112967£«flte HUM s)^ 34) U^£°fo)l Jtl eWJ^aAf x^sfl ^^fle).^^^ 1 

gl- 3 ? **! A 6252197Jt)«m ( li e)lo]^«jo)i m ^ q 62 114883.) <>1 ^£ § 

2tb ^e^l^ ££«H ads. 01 <%o]3\%. efloi^ofl 2]sfl lia-^ ji sfe aIhh ^Ais) 3. sa4. 

*H a<3* ,S1 A ' ? )^v HZ^llUiiW a] ^4 7flfi« 7><S*>i, -^71%12A>7>|1 



- 2 - 



J s-^^^ 10-0497820 



i7ia^4iH^-oiu*^ «* 333 juw4«w* 333113 s\n &3. 

#33 ^£ f-afl -R-3*3 £*:&-§-§- 95%3#.£L3. #3*1 ^ $1*13. 

^33, ^* 33 -¥-£3 ^€33(hackle mark)3*3^ 3713 £<#3 l-ff333 H3( crac k)3 *) 

7*3 10%3 £41 <D*3 3 3 3 *3 *£ 011 -8 * * 5 3 7U 3 wmtfT 

33^33^ ^#p> 3 7> 3333. 3*^31- 333 3^ 3*33 "fluJH^Mxr 3* &3. 

2*3 333fe <g333 aj*^ 32^3 ^SfS)i, 3*3 *3&33 *J3# 33*3. 

at*. 2*3 71* *33 3333 *||£3 3*3 §^ 333, 71*01 £3333 Jf >>«|7l* ^^3. 

#713 7^*1-71 333 **£S a|*SRr 3*, 333 #33 2:33 333 3**33 ^Aj£)^ q^a} 

33 H7i3 «4«<4*« 3*321 ^fe A3* °m *33 33* flja^. 

t33 oi-f-a4 *fe 7i#%j 33 
#713 jMIS* 3"3-33 333 •& t33 #333 *^HI3#3 310-2002-655423:1- #338i>3, *3*3 2 

133 ^-mans ^ safe 3-3 * 3. 23* 3^*3 5114. 

3:33 -r3 H 3-§- 

*333, 33 7H -H33 «j BiH«fl* f-3 ^333 « 2:3, « efl^l^! 2:33 5A333 ^ ^ 233 -ff-^l 
#3J*M1 as« 13, 333 2* ^3 aa* 3W3 3#3 2* #3* *W*\ $3, 3333 

^. f 1W3^ 7^*3 2*711333 v\±^t 33# -f-33^ 33 5 8 i r*3. 33£. 333 *33£.3 *^3^ 
33333 3*2^71-2^*3. 33S333 z)l 3 3112:343 ijzHMM 3^4)3^*3, «33^*#£*3 
-fr3*2*#33 5a33, #3 333U3 3l*#7j-:±: ^331301 2:4^*3, a 2:A}3320~200iniif3 ^32:3 
^£7> 0.05~2joule/n«if3 333. 33*Hr 3133^*3, #7l 3l*#7l-i eflol^H) 2A^* ^ofl ^^)3^ a^ 7 ] «| 
^S 10 ' 1 $f i33^m3^](scribe line)* IWWt M 4^2^ #>4 I 

3* ; S*#*11- 7fl^U3. 

«^3 s. #3 h Bfloisg^*6.s^, aj-7] ^11^3-^ia- 3^1 7)12 *#7>i eiloi^Hj sa>^* 



°13. 

6 1*K €■ tt'S* #^1*1 #^*3. 

#714a-i ^2]*3 «* 7flAi^o)i 3± h^* ^smazH^^jLAjfe, 3°l°l-&£., ^ £ 3, ^^-6-3 f-3 ^s. 
4S.S. ic%iaeil3, £^ Nd:YV04<y *>s aflol^l* ^*#*H 3«fl 3#*fl 2A>sV^ *^7l$* fl-g-*3. 

#33 °}± 3^3 0.5-5 mm ^ ^*V3. 

^^113 sHoi^^sa}^*©.^ *a> 7 >a. 4<>w% o\m nJf., -b-^hi 3* ^Ai«fl, i33 6 U# 

°i7lAi ^s)i^ ( ^2i)3 =s] 7l*fl£*oi oi-qji, #3^31. i^-* ^7l a^- ^^3 #°1 3^3*>3. 

#33 S3 afl^3 TFT f- *H^|fe #^#ol gj[olo): §ol «>^3*>3. 

#33 *1113 *#7>>i b)133^1 <1 )1 3*2#^, 33^ «*«C8-a**£.s 3 3«^°J ^3 3^3*1.3. 

3 3^3 ^3^3 *33# #, #33 •& 23 7jis. °llii^3 ^# ^333 « 3?1* A 3 A J3 

^ t 11 ?!- &3. 

* *^^3fe, 313 *#7>i 33313 3 2r#t- ^3 20-200 nmf 3 2:3 -as.7f 0.05-2 joule/miif 3 «S3S 33 

*3. 

2:3^=3 ^3 2:3 ^H7> 0.05ioule/raif« ^f-^, ^133 ^^^.a ^333^-33^ 1H33 ^3. 
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SEth ^HeMjisi a^lfe ^ 24 qs. 7 } 2 joule/muff- ^-2-3 iSeM H.eJ.o]c>l 

3 StU^ *<M*! iae}olae}oi-g- ^ 3 ^3 2 ^ -g^f. 0 .1-1 joule/nurfS. *}tt 

K=PxeXLtv 

<Wi P = 8W*| #^715] f^(watt) 
v = ol^^ £(mm / sec ) 

°u. 2a> ^s.(<t>)si *-a*. 

4» = Px c xLt ( v x A) 

<Wi, P = eflo]^ ^7l£l #3|(watt) 

L = ^>-¥-2] <>1^ o] (,„) 

v = 24*3 ol^^ E ( mm / se c) 

A = 2AV^3j(mf) 

^7HlAi 2:^2) joule, Jg^ 24 ^£21 ftflfc ioule/mirf7} £4. 

Jt, -fr3**l floHte, -8-8- £°1 £»} 2:^ 24s)-c- «VM5h i^si ^a> 33 o.s, 

4nd.e.3. 24*11 atf^-a** -8-3 <>i*^ *w 

^ «4HM, *^7la^-eifi) «h*| 171) o^ ^ss. 2t*fl, eHi^ «a 711* a]?]^ $0] 

4 US. 0.05~0.5joule/inrffil ^o^l 4 2 s] ^floj p>g«| aj£ *r?> #4. 

«fc***(Al*| 8fl°1*1 24 7 < J-£^ > 3*1 ?1 flfl£-e| j JIB^ ^o^o) 

6 = Px E xL-r( v xAxt) 

<Wi P= e)W*1 ^71^ #ej(watt) 

v = 24*3 *] <£^£(mm/sec) 
A = 243a|(nf) 
t = -8-31*3 **(■■) 

2] 4]o.S-fEl ^fejoule/Bf7l-€4. 
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313 24 l£7> 0.05joule/mnfl- Hi- 4 iH44 *j43 ±3. 4 <r 44£, °W*1 ^4°-3. 4«M44 143 
*1 &-C-4. 

0.5joule/nf» 4-2.3 i=l44 u 44 o] 414711 ^ ^ go^, u)£ ^^ofl 4434 .&14 ^^*>7]a 

SfeSWHV^S* x]*A=l 44 34, £4 «fl<y ^^^i 4A344, 4433 34. fe 1441^4 HTfl 14*11 
44*1 iHeI^- 344. 

4*3*Mfe 0.1~0.3joule/nif3 «44l 31443, 4*j€ £1811 4 3 3 14 4*14 ?i4. 

3U4 ail4*IH92:4 334 20 ^43*11 4 fe, ^344*1 iHH 4.2.4 ^447} §4 4441 1^47] 4514 

S3 * vfl^ ££t> ^3*1 444, nflj^-g- >i=i44.&434 44$ x\zl4=i 44 s] fe> i3^ 6 | 

434*1^31344 33. 4"g"3 yeHopJ^^ollA-j #4 44*1 HjEjfe = f fldjo] 44. 

£4 efl43 a d2.4 334 200 mrfl- 42.3 a -8- 334 7H34 ia44«434 *U*fla ^og. = 3 5. 

^114 44lit4. 

4?14 44 6 1-B-S., 3U3 3] 4 3 »J 2433 Sg^ tg44, ^^dp^-a^ofl 7J EHHJO.S t }±. $6] 44344. 
"V&MS. JL*Wfl**«l 4443 ^1221 314*142:4 3 3 °)1 t||4A)£ 20 Uf 434Hfe i^44 H 4°] 44^ 

*13 4£3 HI W> eg* 434 jj.14 f-s] 4*114 4^44. a, 200mrf# 32.3 4€ 43H 37 fl 3 
*l*l 443fe€-3ll-g- 4713:4. 

■Ml^t'r^l I ^I^S^^r-^^^il^W^ 61 *^ 2: 
4333 37H 4443 f> 34H 44 4#£ 314«H=- 344. 

4*1, 3!4*4oi] "S^Hr H l# 333 «|#o>351-ji ^MLfe 4^ ja.14 4 1434 444*14, 434 444 €-31 
45 ^433, 434 4*1 47] flfl)i,i7i4 51143 4**£* 431 4a 14 4£l--§-337>, 7)14 42.3. 

4*^£* 43 7>^ 414 #14^- 3 4 £4344. 

1-^471 <3i4. 

£4. 1?d^l 5a«HAi£ eHoi^aj^i ^sfl ^o] a)^4 4* «g 444 *7l4£. o]^^^ ^4^?! 

°1 «1 ^421 2:71 6^4^ 4H 7|| 44. 

.444, «1^42l i7l5-^ 61^4 4a>4 142: 51^- ?HM 47) 2l«flA^ «l^44 21*1) 443 -S* 

Si^ ^143 <H4-t ■¥-<^4 a l 44 44. 



^(peeling) <>] 4^4 44. 
-y-714 ^l^s oi^si- 4^^1^4 -S-^Hl 5)1^^21 £4 4^14 ^o] ji^44. 
44, 4714 4 6 1 4^4 °l*4s.4 ^1<>14^ ^±3. «14#4^- #4^1 1443 494-84I4S. *3l7> 44. 

SEA 44^71+* 4M 4^4 oi^s.4 5)ioi^£] f.^^. 4*iAi7i4, 14271^0]^ ^ ^2^4 
44<32l ^444. 

142714 1427loi^si 1^42:4 $ ^2:4' : »1 44471 "fl£44. 

44^1, 1427]^-4°il 4^4 4*^s.4 5)14^4 42fl2i a)^244*l ^4434 44. 

4 "II, 4^4^.21 4444 5114*1 4444 1*144 44. 

n^*i ?>6.4. 4*4£4 5114*1 4^2] 4x47fl7f7fl^, H14444 44S1714, 4*} 143*1 ®A] 3*1 "fl^-44. 
4714 4£ 445. 5114*14^4 4*4^.21 44.4 4^4 *7i*fe 4*j4 4A4t11 44. 
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s. Mi^t 3s<£q-. 



^#<>1 Itfa^HI fl^W^ J. flMq^ttfi) ^aja^S* 7lH 3 0^.9.3 10~150mmS] AW6fl, 10~60%S #± 
M Aj-7)sj. ^-c) ^l2^1«H^^r°l %#2i7]q] 2.$*}%^$ 2A>7j-Hl- ^iA|^Ai 10~60%S l^^fif ?J 

J^. a^flfe ^>^°1^M- YAG mm 43.7} 3L*M*\4&* fca 4*4 a aaj-g. sAfsf 

3Bfl?H Sltb nji. aajfil zJol it o.5~5 mm <3 #£*>4. 

-S- U*H3 ^ Nd:YV 04 «i Bfl°l*i# Al-g-SHSUlol, 71(2)5} ^S(3)7> ^Hl€4. 
1^71 (2)3.-^ iffr SlH^w]^ a*(3W Sl«fl 3#=H :MH 2:Af£l<H v3(21)£ ^4. 

^"3^(9)4 *^*(12)S ^=1^4. 

^7} 

7f«S^«l-7|^o)} o^*^ 7l-<8€ H«l (quenching)* ^fl^» oj i^*>^ ^js. 7^S>q. 
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HA?,M A Ji \^ £4°15W 7}WM?ttAS 3+°H. £ 3 « 5L4*r 2S*1 « Ho] 

#* -81*14 24 ?H 31*11- 3 s^ai?|^ ^o] ^tfig-g- niiai^Tfl *>:n atti-i-a- *<>lfetfl -fi-3*M, 2£3°1 

■8-*ffe 5* 44 *l^.fi.*HI #11 <r &4. 
^♦tfSUSAMamr aW*fe <>l£€Hf-e1(310)4 "Sl^H «4^r <>1*^!E3. ^ii- ^o) 

71-^44. 

[-41*14 1] 

elW^ sflJELSj oj<£ 250 rara/iS «4. 

Coherent(a*HflE) ftW Nd:YV04 H]o]^ ^7]S, ^4J1^4(266 w, 10«b. 1.8 W)# ^ ^#44 n 2: 

*)U e^7>i eflcl^ij^., lOMfeS ^-3 250 Wli t^s] li#-§- f"9#7le|<s| 40%(c>l*V "4-g-2:7d»ol 
4:2. $4. jjcfl^ 60%)S. 2Al-$4. 

33 142. 6 Bffc, £ 3°)1 44Ml£- 4*1*1 #3a, 33 b» ^*fl 43! o.s.A-j 7flA»gcK 
4-5-011 ^711- 3 kg/arfS #<H1 7l-tt«H 3711 vfl^<H iH2}o]H.^ ^->8Alg4. 

-UaH io)| <&o\x] aj-^^A. 13%s ^ll^Aj-71-A! 5)1c»i^h]s| 3~a\ 59.2mnfS #334 S-^l- 

i/^S! lljS^'Iff^SSifA.* 2:4 162 - 9 "' S - ^ 7W ^' ^ 0.442joule/ufiL -fraUM 

[€ah 4] 

€aH H fl^H. 100 mm/iS Wij, 4*2:3-1- 20%5., £ £A> e}-^ ^t)1 §H ^3 24 

"SH* 0.758joule/nmfS. ^7H4 HH^ # 3*)l(TO)iiL 4^224. 

j|4jp ^34014 510J7J- 200/flD *7><fl, i=.3.^o] u 7> ^-^5Jc|.. ^ D fl# « #*11JL 43, ^H4°l » 3M7> ?1 

5] 

Jk*M 4i fl^j-H, <»l^#J£l- 300 m/^S. £z)JL ^^S. 40%S. *^A] 2 a> 0.393joule/rarfS -fr^l 

[€a]o|| 6] 

41 *H 511 Xl<HAl, 32%S tfl^ sg3 2A)- 0.226joule/mnf ^.S -fr^l^^q, §-^)7V gi^- i3^|« 

y\ l- A SM4. 

[^H7] 

^Al^l 54 oJi^a-I, <>1^£* 450 mm/2:S cl ^-E)ol 4-S-23^- 26%S. tflE|n| 0.18joule/imifS 
«>1 ^4-5. ^"^l^V Sl^ ^34 6 1 «.7> ^Aj3g4. 

1] 
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5<fl <»]#*3t# 750 mm/2:S Q% 4 -g-^H 26%S. ifle|4 2:A> U£« 0.041joule/ninf 

£ $34 ^H4<Ma4^ 1^34*1 &&4. 

^. ^3 24 U£7> 0.05joule/mirf# Hi- 3, -f|-e]4-§- 14«- ^ <a#4. 

[-y^H 8] 

*^ 2:^ 6l-§-*H, €27|)fe 3°14. nj-aj^ 2 A|. 4^*§0.j=! 

68.1*, ^ 2A> HiE^r 0. 496joule/BHifS4. 

zij. <£%±3L 7}m°A a a^fH. ia^«>li^* an *«>»4. 14^, 33 sin, a<>i 170/0 
3 ^s-?! iH4 <:, la4 o J 0 l 443S4. 

t^*H 9] 

^-"•H 8°l| 1^, -g-eU ^lll- #a 4¥°W, iH4°ia a<>14 Jg 

« £4 1.747joule/nDrf4*l ^£*14, SMfe 190^514. 

°fl4*l ^£51 2 joule/W °147] 44344^. <£#4. 

[-a*H 10] 

^Al^l 8<H Si^Ai, #^-ir-i- -S-^Ji, iH4<>la 3}o]<j] 44^. £.3 0.3. jgig 3.4 usf. 0.993joule/iDiD*4*l f^^l 
11] 

/i A Hl 6S] 24°-3. 442]?] ia4°la4?]^- * , 7(14 4£ 300 *2S] 447]^ ^H^U 

* 2A>flfl 0.7 DUD f4|3 -friM4* fl^S 3447lfe <Sj4 SAl Bfl^ £444. 

°lfHl A 1V 2 ^ 7 ^ 500 WSJi^ 444^ iSflol^ ^^1712] wj^, ^-423 36%S 2:444 ^7] ^4 

p «a|(79.8«rf )fe S. 241 44Mlfe c. d, e ■¥-£■§: ^4*. eW*l 134 ^a>^^^- a>4^4 44*83 fis &4*M 
3144 3H4. 

14-grn^^l ^Xlfe ?J01 71 q&<q, 2A> oflUi^fe -B-Slfil 33 S)1^^0.a 444 SJI^ 2A > U5L# TflA}-^ 

A i ^ a 0.125joule/nfl- ^5i4. 

14^-, ^4^-a-f-Ei 50mmfi] ^4^1 ^#434n -¥-a^ 4i TgAj-a ^4^0] 44^44, 0)^^ ^^.4 
at a igTO fltffloi 4^tft*. 

Mi*H 12] 

dAH 11°)} 5a<4H, ^12^ eflol^^si -S-42:4^ 28%s *14 Ai^c-jq, ^ai ^4^7H1 «1#437> 44#*14, 3 

[-a*H 13] 

^ahi no)i ojoiA-i, oi^^t^ i50mm/2a l^seU, -s-4a?i-i- 23%a 7-14 Aigc-m. i7i «l«4a^ 444 
^1 ^ji, a oi^fs. €-7)1^1^4. 

471^ 14^ 2Af ^£7]- 0.133joule/mjrf4 10%7>4t)1 $<£$L7] & ^ ^4. 

[fl*H 14] 

13^1 14* S# 4^471 ^SflAl, o]^£# 300mm/2:S. 4^. ^42?i£ 50%S. 3)13 2tA]- 

4£1- 0.158joule/DDrfS. «44, ojojc,. 

[^ A )«il 15] 
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-84<4 1441 StM, 0.7 mm cflA] 1.2 mm ^M|2] fel^S 4 «W S.*] ifl^S 4^53*14. 24 59.6 nnf 

* 4t)1 44 m 2Af 0.14joule/nf3. flc]M, S4lfc- 

[*}*H 16] 

-a*H 152] 14°fl4 -fral** 3 mm ^4|2] M(SS)i£ 4¥<H -a*l«4. 

2:4 £3^- 50.3 mirfS. 100 mm/il 44 ^42:?]£. 60%S ^ 3fl^ 2:4 US* 

0.196ioule/krfS £334 €• 4^2] *««<>1 3«4*h ^-8-** £43«IH 4#4. 

2:4 S^-i- 4^*1 4*] 43, iH4°l.e.4*l*l 47>34H1 fl*]*}^ &*\AS= %*] 2 
4 7121 £|$ 5 mm3 4, ^ 20nf 44344. 

t-a*H 17] 

1H 24 H5nfS H7l| ^cjq, 14fe ^ftcj-. 
[4*H 18] 

17JSL4 24 S3* 4f> c] 37)) 331.5nfS *C|H, 14fe 114 4^*1 #&4. 
2] 

-a*H 1H SH4 *42?i-g- 60%3. ^Jl ol^El- 100 mm/iS IMhsH, 2:4 56 nrfS. ^a] 

24 0.638joule/nmfS. 1-3134 1441^ -2-S-¥-E] HTfl <H*4 w]S4. 

[ulH^l 3] 

1H 5a«H4. *42«* 60%S. -1-3*14, S4 450nmf3. £t)1 «c]u| ( xflaj 2*} <fl£7> 0.638joule/miif 

s 44*14 <«fl£4| -fra]** m 243*1 $5*4. 

[-84 41 19] 

<SX4 1H 5tW4 412^ 444^ efl44», iif 8IM*| 3)4, 'SU 240W444^ tt*l7l* 
4-8-44 B^as-¥-E] 2^ ifj-g- 0.3. 244£c]4 o.7 mm^fil ■frei^d.a € 54 Ultf* 24$4. 

#3-§r-8- 40%s, -a^H lis] saw ^jssa4. 

[-a*H 20] 

4*H1 190)] #0^, ioo%s. *44*I4, «)#4H£ SU 4±4 »1# tf^ol 384. 

[UlSoJl 4] 

-S^H 19°fl #^^r* 20%3. *]4*1?14. sflaj 2:4 U^tt 0.044joule/nifS ^7)1 E)2, 3*1 243*1 &&4. 

^. <a*H 184 4H HB^H t 4. ^1^ 24 ^£.71- 0.5ioule/mirf nltM4fe ^M^l ^f^^-S. ^ 
^:Sit4. 

oi^ ^ahi i^s^e] ^ahi io2] iaeH»]H ^^«H1 $X°]*\4) °1*#£4^ A H1 11AS.^-Ei ^^hi 202] ^ 
'a-o 1 ^ 0 !! ^^^21 Efloi^ o]^4£# 9J ^14^- 2S-& 4«I4«. £ H 44Ml^-' : 'l. 3:71 Y 01 ! ^112] ^-44 
^ eflol^l 24 ^tf, Wi4 »1221 s.^: 447>i ell 6^ 2a\ ^^21 as. ^^.4 ^q-s] ^cofl 

sa4. 

4712] ^ah $ fis ^e]4« 4*4 £4. 
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